Introduction
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Mixed species biofilms can be comprised of thousands of bacterial taxa with a vast network 41 of potential trophic interactions. Predicting the behaviour of these systems poses a similar 42 challenge to that faced by ecologists studying macro-scale communities. Two of the most 43 widely investigated ecological relationships are those between productivity and diversity as 44 well as between disturbance and diversity. While some promising results have previously 45 been obtained using simplified microcosms, thus far the operation of these relationships 46 during succession within high diversity biofilm communities have not been detected 47 (Konopka et al, 2015) . The discovery of simple, familiar ecological patterns within diverse 48 biofilms could provide a unique insight into the seemingly intractable complexity of mixed productivity (Grime, 1973a; Grime, 1973b; Gurevitch, 1986; Tilman et al, 1996 ; Grime, 1997; 53 Buckling et al, 2000; Kassen et al, 2000; Gravel et al, 2011) . The best known of these 54 productivity diversity relationships (PDRs) is the unimodal or "hump backed" distribution 55 3 (Grime, 1973) . This predicts an increase in diversity with productivity which peaks at 56 intermediate levels of productivity and then declines at high levels due to competitive 57 exclusion. Disturbance diversity relationships (DDRs) are also mainstay conceptual 58 frameworks in ecology (Connell, 1978; Wilkinson, 1999 (Connell, 1978; Huston 1979 ) and cooperative interactions (Brockhurst et al, 2007) . 61 This is because competitive exclusion relies on the long-term exploitation of a small 62 competitive advantage within a crowded system (Hautier et al, 2009 ). Disturbance damages 63 established organisms, creating gaps which allow substitution with alternative community 64 members. These gaps can also be exploited by less competitive organisms which may have 65 greater rates of growth, dispersal or persistence (Tilman, 1994; Schnitzer and Carson, 2001 Stratford et al, 2014) . In those systems, the electron transfer rate has been found to correlate 96 strongly with CO2 production and with the decrease in chemical oxygen demand in the anode 97 chamber (Thurston et al, 1984) . Therefore, the electrical output of the system can be used as 
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Bacteria colonise the electrode rapidly and biofilms were established after 15 days. In spite centre of the productivity range (Figure 3) . This relationship is reminiscent of the hump-186 backed distribution discovered in other ecosystems (Grime, 1973; Huston, 1979 Microbial fuel cells generate a direct current which gives an instantaneous and easily 208 measured proxy for community productivity (Thurston et al, 1984) . 
